44   Inflammation

The inflammatory nature of a lesion is
usually indicated by the use of the suffix -itis.
Thus inflammation of the appendix is appen-
dicitis, inflammation of the meninges, menin-
gitis, and so on.

Inflammation is usually beneficial. It is essen-
tial in combating various infections and in
limiting the harmful effects of toxic compounds.
Like other beneficial processes, it is not without
disadvantages: for example, in acute bacterial
infection of the larynx there may be sufficient
inflammatory swelling to obstruct the airway
and even to cause death from asphyxia, and
inflammatory reactions caused by hypersensi-
tivity to harmless substances, as in hay fever,

appear entirely disadvantageous to the host.
Fibrous tissue formed in chronic inflammation
may help to wall off bacteria or harmful com-
pounds such as silica particles, but it may also
cause disability by distorting and compressing
important structures. Inflammatory fihrosis of
a hollow viscus, such as the intestine, may
cause narrowing of the lumen, and fibrosis
occurring in any tissue can constrict blood ves-
sels, nerves, ducts, etc.

This chapter deals with the acute inflamma-
tory reaction, the mechanisms involved in its
production and its effects, the special features
of chronic inflammation, and the types of cell
involved in inflammatory reactions.

The Acute Inflammatory Reaction

Acute inflammation has been recognised since
the earliest days of medicine. Celsus (30 B.C. to
A.D. 38) gave as its cardinal signs heat, redness,
swelling and pain, to which may be added limi-
tation of movement, e.g. of an inflamed limb.
The explanation of these features has been pro-
vided by microscopic studies, which have re-
vealed that the inflammatory reaction is com-
posed of a number of phenomena, all of which
involve the small blood vessels in the inflamed
tissue. These phenomena were described by
Cohnheim (1889) who observed micro-
scopically the changes in the living transparent
tissue of the frog's tongue and foot-web during
inflammation caused by mechanical injury or
chemical irritation. His superb account is a
model of accurate observation and the changes
he described have since been confirmed by
others in mammalian tissues following thermal
or chemical injury. They are as follows.

(a) Active hyperaemia. Immediately after
thermal or chemical injury there is a transient
blanching of the tissue due to arteriolar con-
traction. This effect, which is not of practical
importance, is followed within a few minutes
by relaxation of the arterioles in and around
the -injured tissue, so that the capillary network
aiad post-capiljary veuules become engorged
'(Fig. 3:1) with rapidly flowing blood (active
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flow of blood warms it up and so explains the
heat of inflammation,

(b) Exudation. Following the onset of active
hyperaemia, protein-rich fluid (the in-
flammatory exudate) escapes from the blood
vessels into the surrounding tissues and is
largely responsible for the swelling (inflam-
matory oedema).

The pain of acute inflammation is due partly
to the rise in tissue pressure resulting from in-
flammatory oedema; this accounts also for the
relative immobility, for the oedema increases
the rigidity of the tissues and movement further
increases the pressure and thus aggravates the
pain. Palpation has a similar effect and this
explains why inflamed tissues are often exquis-
itely tender. The original injury (heat, chemi-
cals, etc.) may also be directly painful and, as
described later, a number of pain-inducing
endogenous compounds (histamine, kinins,
prostaglandins, etc.) are released in acute
inflammation.

(c) Slowing of the Wood flow. The microcircu-
lation remains engorged but the blood flow, at
first rapid, becomes progressively slower, with
even momentary arrests in some of the small
vessels.

(d) Emigration of leukocytes. Phagocytic leu-
kocytes, at first neutrophil polymorphs and
later monocytes, adhere to the endothetium of
YWutes aad migrate through the vessel walls
into the tissue spaces (Fig, 3.1).